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Abstract

Adhesively-bonded structure between advanced CFRP composites and aluminum metal (Al) plays an important
role in the development of a light-weight space structure. Accurately understanding the temperature-dependent
fracture behaviors of such multiphase bond structures is very important from design safety and durability
viewpoints. Substantial thermal stress-strain, which is caused by the mismatch of thermal expansion ratios
between adhesives, CFRP composites and aluminum metal could lead to the strength deterioration of such
multiphase bond structures over a wide temperature range. In this study, temperature-dependent Mode-II fracture
performance of adhesively-bonded joints between CFRP and Al was experimentally investigated using a candidate

structure adhesive film named AF163-2K.
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Fig.1 Mode-11 fracture strength measurement for adhesively-bonded joints

Table 1 Specimen sizes for Al-AF163-2K and CFRP-AF163-2K bonds

T TV 3 BN ENF (30 | CPRP 27548 ENF {IL5

&1k (um) sl (mm)

L 50. 0 50.0

L | 140. 0=0. 5

A 25. 0 20.0

B 16.0 20. 0

i 0.2 0.2

H 19.0 3,2

Crack Gauge |

Fig.2 ENF testing for Aluminum—AF163—-2K and CFRP-AF163-2K bond joints
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Fig.3 Loading-Displacement Curves Obtained at RT and -163°C Testing
Table 2 Shear Mode Fracture Strength of CFRP-AF163-2K Bond
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a0 Pe (N) Gy (mm/N) | C; (mm/N) S
C62-03 898. 06 5.7E-03 | 6.16-03 | 2256.1
CG2-04 1041.85 | 5.76-03 | 6.0E-03 | 2075.7 | 2514.3
RT 20. 00 - +
CG2-05 904, 45 5.56-03 | 5.8E-03 | 2196.5 | 362.2
€62-07 967. 16 5.86-03 | 6.1E-03 | 2628.9
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! -163°C | 20.00 : +
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Fig.4 Loading-Displacement Curves Obtained From RT and -163°C Testing
Table 3  Shear Mode Fracture Strength of AlI-AF163-2K Bond
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AG2-03 4669. 11 1. 5E-04 1. 6E-04 | 2634.6
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